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(54) DEVICE FOR ESTIMATING WEIGHT OF VEHICLE 

(57)Abstract 

PROBLEM TO BE SOLVED: To precisely estimate the weight of a 
vehicle. 

SOLUTION: A microcomputer filter-processes driving force Fhat of 
the vehicle estimated based on a speed ratio by an estimated 
driving force calculating part 100 and a driving force signal filter- 
processing part 200, finds a driving force hf after filtering, and 
integrates the absolute value of the driving force hf after filtering by 
an area comparing part 600 to obtain a driving force integrated value 
SF. By the same manner, an acceleration dv found by a rotational 
speed of an output shaft is filter-processed by an acceleration 
calculating part 300 and an acceleration signal filter-processing part 
400 to find an acceleration hdv after filtering, and the absolute value 
of the acceleration hdv after filtering is integrated by the area 
comparing part 600 to obtain an acceleration integrated value Sa. 
The area comparing part 600 estimates the weight of the vehicle m 
by dividing the driving force integrated value SF by the acceleration 
integrated value Sa. 
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a<i««^fcM*4. ?-r;u*»ioafthd 

v<Da#fiISdv £ * £ < f S f r (h) ? -f * &*n^J£hd 

va>a#Eims:fc*< «»nnM<) 

So 

[oo5i] l*L£*<&. msso^iiBt remits ^ -r 
;u*&ttH£)thdv. 2fctf7*r;i,*&K»*hf (:?<;u* 
«B»*hf$BEfilG)*Ha«m-el»Lfcffl) I*. @5 

(A) (H5lcfciNT(i. *RBn3R0>lRU«r=<l:UA] 20 

td-te*'T»l*jEO)«ti:«ty % BMMteiaW*ftO)il£«r""" 
So a#EPa1£Bf£i]td~tft^< t*t % IE 

Sf&tf ? ;i/*a*niSJ*hdv<7)a»fflSdva>(l3&</hS < 
otU5o cacti*. ±»Lfca#ffiSdv£*#< 

£SC£|C£LTl*T. *ifiB«m(D«i5E«jS£«lbS 

W#KIB**«l=«<r*cttt»*L<«: 

I*. 

[0 0 5 2] fCt\ **M#tt±E«4frj3LxT0B5a 30 
<Mfe»«I£i:*ci:£*3KLfc 0 HP*>. ±E»4^6T 



LTf#^tLfcfi^r*&So 

[0 0 5 6] Lft*L&A<gK ll&CD^^U^&AtlitJghd 
vf*. 05[z^L/tJ:5lc. WB<D38iIfi»lc*a*T*: 

[0 0 5 7] fCt?, *«ICj3l\Tf*. TfB^8fZ^-r 
«fc?i:::Efflfi6«A£»ALT. 7-r;u^^ADiH)ghdv. 

atf ^ -r ttBi&*hf o>&/? £a#-f s c <t 1 Ltz* 
z<Dj&wm$si\\to~i<Dm®L o. 9 8) -e 

feSo 

[0 O 5 8] 

[»8 J J A «2-t) | hf | dt=m • S A Cta-t) | hdv | 
dt (»»EPdB(*. t 1 - t 2 ) 

[0059] ±fej&fc8lccfc;h,[£. ^-r;u*fftffi»*a>Jft 
fcftt («£*ft/dE»*l::J6CfcfiI) £a#BB*&**t>a> 

A<a»aFtifcjDafta»tt*<»6*i* 0 *lt. mmm 
ami*, s9EiBS]^a^fii$^rE*Djtita^fflT?i^-rc 

[0 0 6 0] 1611 ±E«8 0>:&iZHci3ltSa#ffiX 
A<t2-t) I hdv I dtSffiasil. SUxmLtzi,(DV& 

So ©asm*. &a<&§&Aa><aa< ru <o$y % s 
*p«««*ALfti^»*) a>»^a>Ha#ffix a <t2-t> 

|hdv|dt^^L. Sasi2»Sa0K»AO)fl[^ To. 9 
8 J 0>a*a>Ha»ffl J ACt2-t) I hdv I dtSatLTl* 
So isasil, s1?fr*ljH&frfrJ-5r. 



v. ai;7-<;u*aK»*hfa)»# (fi&cDiEm) ic**a* 
fctr* a»ic«fcy»e>*i*ffia35««i=jEttt*a>-e. 
a#Bi«*ft< Lfc»*-e*a»ffl*</ha?<tt&tt^. 
ttor, »7izj:*ui % a»KFpi$^< tot7^;^ 
iftftiafihdvoa^ffls** <TSc<ta<T*£s<&-c. 

^fiSm<&ffi£«££ieq±^SC So 40 

[0 0 5 3] 

[»6] |hf|=m • | hdv | 
[0 0 5 4] 

[»7] J|hf| dt=m • J|hdv| dt (a#BN!f*t = 
t 1 — t 2) 

[0 0 5 5] (S£P<£8fr<7>#A) <t CST?. S5IC^L 

fc:7<;u*&tag)ghdvl*. ftiitft(e-9dv^&±EKS 
sjk e icct s<SJ^&rit#£ /\-f /<x ^ < tc j: y nts 
-rsirtti^. $ia)iisa)iy, sm^vva 

><Dffi^|cS<fiB*»*«a-rsy -v^^-f ;u^T? 50 



t?*Jttt*o>7-r;u*aiinaShdv (atf7-r;u*«JB 
»*hf) CD^r-^C0a^^/J>$ < **ira»A«jlfT**L 

so>t% i^mssasma>jtsiss$-BiRiJi-rsci:^ 

J A (tM) I hf I dt£^»;toa*MtS FtftWL. m 
&8<D&m(DS A cta-t) I hdv I dt£anSJga#ffis a 

fcfiurrso 

[oo6i] (ssitic jc sa^ifl^^ -f ^ x/omiE 
it) ±aLfc«fe5ic. mpaamSfBga<«s-rsfc 

^>lc(ot. 7-r;u*a/naShdv/><*#<«:**Ji^icte 
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*<-e£ft 0 

[0 0 6 2] MftttoiZj&^&t. *MX'it. XOy h;U 
/^u^BBfi*< roj £y*:£< (tthrm>0) . 
*flWC«t< (wstp=0) . m&tfo±v*$<. R 

ogaite^Rff^fS^y*^ («;Ltf. e>0. 1) 

fto 

[o o 6 3] m»Mteo>mmzA:si&&m&a>fi±) 

H7I*. »j35*5t»fcfeIf4 7-fiU*aftiafflhdv. 3? 10 
<f Jb4ttWnfthf£SV*Ha* (Iff!) mor* 

utflt (hf/mo) % atfiftitos-nx-fftatt. n 

«I<D*»l:aatS«*S»«LfcttB 

[0 0 6 4] ^-fiU^a*DjSahdvfCfi«|A<a« 
ffi»*hfeS**fimO-C?»Lfcfii (hf/mO) 

tut. mmtt&isi^in&mdvo)?—* zmi^timmss' 

mO>ft3e*fT5Ct3&«t?*4r*rT?**. 
[0 0 6 5] (3 7 f-^Lf'^^IC. m^igKj 

ateftftTlcfci^rii." ?*;u*«ftniSShdv*<±BS 
fitte£mWi*it|2pJ:£fi& (B#£iJto~t ijsa»> 1= 

»*PiSKhdvSffll^r*S5««m*«l3t-r*t. *<Dflt 
S«lfltA<JBft;-r*. 30 

[0066] -ten?. *«icfct\ri*. 7<oi,$&m& 
(hf/mo) t-srfftB$£ nut n *-c«»obb 



[0068] (SKtt;l::«fcft«#«T**f S >^(D®iE 
<b) ±aftLfc£3l::« K»BHIt«<tiR^ toga 

eicj:*BK»*Fa>its«S^jHb"r«. fitot, zl 

it. *a>m&m&tmitT*. ten+zt. 

fto 

[0 0 6 9] fCf, *«fZfet^-Cf*. iSatteA<*at 

'ikizmmmimL. EL^i&frzzi&co&i&tfmPhZhx 
&f£\tetf*$<&m?z>mizt:-?m &t 

fc 0 JU*WC:te* aSttejOTJr««"(«*tf* o. 8 

s) isLfcfcy* mo. Higaite36<-9->3ry>y*-r 

ltT?ft£3l::flMtLfc. 

[0 0 7 0] EB8 (A) |* % XttttlZftltftftaAdv*: 
EM*F(DBtMStfls£*tU B8 (B) (DftWUft 
\Zft1-Z&m&e<»mt£7K'f?=7-?Xt!>Z> 0 18 

(b> i=»Lfeaaite^e— ^ii«&«B*M t p\z 

;u*&Aoi£ahdv. ;atf:7*;u£ffcEMAhfa) 

commmm £ & ±-t ft c t #-e* « o 
[0071] (n^f^ij) aa^jffligas o*< 



l*»t HUfKD^W^*a»liSfthdv3&<*ffla«ma> 
^-ftci:*<t?*fto 

[0067] )Sfc. fiiesmmmmoii. mmmomm 
ffimtf roj a>t*a>*BSfi»Jei±-efcorH*S5a>a 
tt*a^M£»«tfeS*m«FSrftft&*a)4LBIS> 40 

-£Ttcfcl>o C0>»«. «5ttf. ^>r;U^^*Di^ahdv 
-f ttBH Ahf $I«$lm o t» L fel (hf/ 
m) SK^lJ t 1 |CTT^t>±^SI«)of-^. ±*6T^ 

««o«k«i (BMt i ') zmnrnttemmt-tzzt*, 
T*^ft 0 a«-r*ti<. '>&<tt*ait Mmo)7<o\s 



9 -HI 71*. Hftffl«EPKB5 0<7>-7-<^Dzi>t o 3.— 

fto ^f-. C^ib0ii:ilfc, thrm, wstp, nt, ne^l/n 
outli. ±^(D€-b>-9-St;x^ y^6 1 -6 5lcj:y 

»&*tft«^fcy. siftf*±aia)SCis«»^ay^A 

COHfTlcJ: tj7^^7D3>ea- *3&<BKlLrt^fte» 
ofTfto ) "Cfefto 

[007 2] <?a^A(D±tt«jS) ^-r^D=i>e 

«S^ift*ttSaJl 0 0. ffiSltSS®)>3(i^Fhatlc^ 
Yi^A9«ttLT7Y;u»ttBttAhf«»ftBnAff 
^^-f ;u^«asSP2 o o. tU*lftIsIteaffnout*^fti 

sa^dv^3jt^ftftiiiatfa[§U3oo. /miiafi^dv 
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iz -p * )\,$ torn £ ffi L r ? 4 &Aoiijghdv£*t£An 

^5>^t1 tfStt&T*^ £>^t 2) £*fe5£cT£ 
«»»RT85 0 0, ;Rtf±Ea8l::ttoT*S5Mtm£ 

«i^-r z> mmtt&tt e o o & u $> y □ $ ^ a ^mfft 

-5>J:5ir$:oTl^o JUT. &^p ^ AleoiNTjIife 

[0073] m^mmmmw 7^p 3 >ea- 
^liii ou»aii=*Lfc±E*t3eB«i*tt«aji oo 
<nzfu7^i±$tfTmmmt s ccc-ei*. 20msec) <z> 10 

ottN^o v-T 0 p p > tfa.-* IS 

&®gn i Oirr^ — f^IsHEiSSnt^x^vXsJlniS 
Jgne£A*lU — fc= >!U&jiJgnt£x> vXlisS 

[007 4] ;jfet>T:. V-f /7Pa>ta- ^li^P^^7 

i 2oizr. agjte tmmx • cp^m^^-r^ 

£f*0¥-r&o ) £±E»WSM 1 Ol::T#a&fcSSIBa>» 20 
gJte£jb^HfB<Z)»ffiA - Cp (e) ^^tlit-^o -t 
E^P'V^ 1 2 OfZTJfH** A ■ CpT7^l*s ^tf>3S 
«fw»-^^rftfitS*l. ffiSv$«gfi5 OCDROMICE 
It^ftTl^o CCDA • Cp V^^li. SI8&i£«3 0 

x>^>i OOHPg(7)ai^ HU^TO ( h;K7i2>+M^cfc 
l )iim) RtfSI(B<DX>S?>I5)(£i$jene (x>v?>(hHe 30 

So 

[0 0 7 5] &|;: % -7^P=l>tfzL — £(Si£gSn 3 



Eafe3lC^Lfc^l&k$^i:Tilk ■ A ■ Cp?M 

*<> itUE^a k is. 1 mo^tt ku, m i go*^ 

S)^k2<V:. ^EMifittmSMO^-Va^k 3C0«fc. 

>tfi-$ii. EMasttiSM 4 oicTPJfilk ■ A • c 
p ICX > v >l£lSitJene(D 2 f£filne2 Ctil^l F 40 
(= k * A ■ C p -ne2) £ft«U cti$ft£BHA 
fi^-Fhat<t LTiiS^So 

[0 0 7 6] (BM*fi*a>7-r;u*«[iaffl) ^i&^fi 
#a)^<;u^ffli^gP2 0 0li. li5£ffiM*i{I^Fhat£ A 

11952 0 01*. jfer«SBtt*«#Fhat*P— /<X7-f 
;u*2 1 OlcA*L. 1t£«ftftA«Fhatr=$$ti«SR 
1 * h*7ja&a f 1 iU±<DB5Jg&V *f X£H££-r 
-5c CtDS^^^-TXcD^^HIi. ItSBlKl^^Fhat 50 



[007 7] «lv<? % V-r^P3>tfi-^li % fJEP 
— AX^-T^S 2 1 0<D&t>$S V=f~7 <O\,0 2 2 OIC 
A^-^^o S v=1-Z><i 2 2 OlilES 1 h*? 

saaf 1 cty/jN$t>m2*^ ht7g$sf 2 s 

&a f 3 i:(Dma)«iSftrt#*»*-r4 7-f;u*-cffc 

*. j v=f-z> << )\,$ 2 2 o^^ffl-r^cDi*. &i£-r*aa 

2gfi-^-a>^-<;u^5asaJ4 o oi::^— 0>y v=f-z> ;u 
[0078] ;^ic. 7-r^D3>ea- ^i* % itEy^ 

f^<i^22 OOai^^/N-r/^^-f^^ 2 3 OlrA 
^D-r^o 2 3 OttS9ES3*^ 

m&WLf 3cfcy/h$tM -2HzHga)l4^7 k^-^ 

60 ju^ 2 3 ojsfflts^n s?raiLt= 

[0079] (^joiijgti-aLaj) ^^^p=»>e^ 

— *f*Hl 2lzB«Bfc^Lfr±EiDjSStt*aP3 O 0<7> 
^P^^A$Rlf^B#P B 1 t s (CC-eii. 2 0msec) (7>S 
iaSleH?TL. *oaatdvt*»4J:5lztt-DrL^. A 

te&}\zi£<<z>t, no pp>e^— ^iidi^$6(ii$ES 

Snouts p-~/^x^-<;i,^ 3 1 OlcA^iL. ai^l^IsIK 
iSKnoutlcft*tL*-fe>-9-y <X*»4-r*. 

[0080] ;^1>T% V-r^7 P=l >t°ZL — ^li. P— y< 
X^<;U^ 3 1 0<Dtt*£«#«l3Iffl3 2 OlrA^J-T 

* 0 «»«aasu3 2 o-eii. SB#^a>tb*iftEieiSjeno 

^jffiUJKiijgnout C7 -r;u£ 3 i oo>ai^) (DgftZt 



>tfi— $\*^ ^0>m^dr\$;tog i mm&&3 3 OlzA^D 

[0081] (jufl^®m^a>^<;u^«&sa5) ^aisjefi 

^07 4)\,$&m&4 0 Oli. gjl 3ICjrLf-cfc5lC % 
AlHtjgdv£A;fcL. Ctilc^ LT±aL^^Si^fi^CO 
74 )\,$&m&2 o otm-074 )\,$ 'J >^«&S^Hfi 

^^r;u^^aJ4 o of*. ADi£jgdv£ p— /^x^-r 
4 1 0lcA;fcLT^taigJtdvfc^3Mx£mi K 
t7S;tSf 1 WL±<DMm&s * X£m&T$>o 

[0082] ^L^-e. 7^^D3>ea~ £ (* . IHEP 
4 1 0<DthJl$S V=J~7<<)\,'} 4 2 0 \Z 
A^-f^o ^^^^^^^4 2 01*^^2*^1^^-7 
I^Sf 2^|ilEm3*^ Ft7^f 3<t(DP B 1C0S 
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2 ozmmi-zoxt. mffi<Dmmm~§z±-?z>mv. a. 
tfmm^wx *< > v a xnmmmiz & y an&gdvic^ 

[0083] T<^p=j>t°3.— ^(*. miBy-y 

T^-f ^U^ 4 2 O <DlhJj%/\>( )[,$ 4 3 OIZA 

sje«4*^ h*?jg»s f 4JsiTa>«iKftja» 

*SMraSfthdv$#tf>*. fcfc* mi^fCcfcorfi. mJfE 
i^»*A<ft-So c©J:5<j:*4, /yf7-rW4 20 

I4 % P— /\°X:7^U$ 4 1 0 3U4/\-<AX?.f 4 3 
0*Cftffl$*U#&o 

[0084] pfffl) «»» pTffl 5 0 O it. Mi* 

YS^t 1 . &tf«#»7 4r-f 5>y t 2) 
&tzto<r>Ztn7=?<UVi:>V % Hi 4lct«fflf::5FLfcJ:5 

a>fi!£ roj r i j izKM-r*«#ijBS8*-r s>y 

«ltt3Lr|i^^7fi-§-end(7)ffi^ TOj *v& Tij 

[0 0 8 5] Hi 5fz»»z«ufc»#BBt&*-f 5>y 
»Sffl5 2 0Ii. 5te?\ »*»5 2 2|crHr3e»IHlt s 
cDSSSlc x > V XsHsiKSne <t * — t* >IsHEj$£nt $ 
A*U gjgite (o=nt/ne) *tt«-T4 0 *L^. 30 

— *ffc»«#wstp % xd ^ MU/\*;u ^BBSthrm. iftjKJt 

-gft< (wstp=o) > xp»v hju/\*ju:7BflFg*< roi j: 



aait o *<Br«fii (o. i) «fcy*s<ft-3fc«rjs ct£ 

lflS95 2 4fl)i^ roj rij ^mtLtztir 

<0 7 4 )\,$ &W$l 2 0 0 RlSlm&mm^O) 7 -f 

gj4 o oo>^-r;u*«B3iicHas^MT D»cffl^-r^^ 
PpI tf&mtz fr*> v & y . p B i t d /s i+as-r *ct 

[0 0 8 7] 3=fc. -7-r^a3>t°o.— *liJ6Siffl5 3 

2 \zx z> ji,* &mmJi\\f z i$$im o r*^ urfflhf 

/mO^ftSU tt©aJ534lZTfShf/mO«b^-<;U 
^»*DiSShdv*tt:IRr*. fit, ^itSSSiS 3 4fz 
TC*i&G)Sa>lfi$*ffl (Ihf/mO-hdvl) A^Si 

o. 6) <fcy/j\*L^5^**ij3eL. >h* 
i***l=»»*iS-rfl» (ffii^tf. 75 SO £ roj ^ 
£ ri j cElt^o 

[0 0 8 8] !i3Ifga55 3 014. neSBtt 5 2 8 <t fit 
Kit»fflJ5 3 4^bCDfl-^^ A*U C*l&0>«#a>ii 
H»£jt*>±rt<y x???fttt0 5 3 6lzfflA-T4. *L 
T. a%±A<yx-/^fi^»5 3 6tt»31«fflJ5 3 00) 

ta*«#oa%±*<yx^^tttujL. BxyWUBi 
*#ifc»*ic-t<Dffl*i:Lra>»»BBJ&«-9-st* rij 

[0 0 8 9] Z«>J:?|C. W»H»*-f 5>yft3E»5 
2 0l£ s ltS*J3E«5 2 4lCTiSftlto3&<0. 

lmOT*lf;I (hf/mO) fc»*L < ftofc^grt* 

l^W^WItft«#stt rij iz^H-r^o 



y**< (thrm>o> . &Btttetmmm& y**< 

(«xtf. e>0. 1) % S.O*5S36<0«ky*#l^ (no 
ut>0) jfe#3b<«ltLfcA^5A^$*ij3e-r4ttt,^ C 

(*W4«*ii««i:<i:-5fcCi:) ^^^fi^ 
^^^) ^ roj (p-i/^) rij 40 
m i^^m^^o -nuct y. *n^«atttnicft«^ 

[0086] fit, VY^P=i>fcr:x— $K4. ±|EIS 

3fljt»5 2 4^&a>fi#o> roj 3^6 r i j ^<dxl*> 
±& y *a*±36< y x ^ ^ttui« 5 2 6 ic * y tttt l . 

ttttLfctt%±A<yx^^$jlB«5 2 SicrBfSilH 
BSPbITD 180msec) f£(fgSLfcftlC 

is 3 oiztht>?& 0 ^omm&s 2 8lZj:y, 50 



[0090] hi 6 izmmizTjkLtzmtt&T $ ^ 
mt sa>«iasicx>s;>0iEajsnefc4r— e>iai£a 

Snt^A^lL. SSlto (e=nt/ne) ^ffg-T ^» <t t 
«}#a55 4 4lcrmS^Fp1 t sMlC^^^tl^^J 

^■T^o iS^£S5 4 0lt »WSB5 4 8 

fCTBf*ftPflt sa)«jaS(=*-«t*>IaHBia*nttUi* 
$fi0lEi$Jgnout$A^L. ^-Vitgiyahi (giyahi=nt/ 

nout) $tta-r^ e 

[009 1 ] &l*V % 8l»$l7^^5>^*SgP5 4 0 
tt. IiS4aJSa5 5 0lzr±IBffl^i3tefi^st. ^038 

m-ZtltzigmttB (n) % flJlHjgiac^jSatfce (n- 

i) . frsvEiaix^isajt e (n-2) % 

giyahi^A^L. «»A<BB»S*iTt^r (st= 1 ) . ^ 
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\°i<D&mtte (n) ftmuvifcmm o. 8 
s) la-t-efcy. ^®<D&&tttfin®m&m<D&&it& 

y/h*< (e(n)<e(n-1)). 1uHH]8SRB$<Bji 
gtt^95l?FlilSS:Bt(DSiga:cfcy/h$< (e (n-1) 
<e (n-2) ) . Rr>* J rittf&&&tfi&lz&z>m 
SCD^&lzftmLtzlfVttVibZ (giyahi>3. 5) 

<?) £ roj r i j ic^^-r^o f lt, ii* > ±/)< 
jft-eai** ri j \zm#?z> 0 

[0 0 9 2] ±Ktt3*J3effi5 5 0fCfc(,\T. 
ftJto (n) *<mi33l«R(Diiaite (n-1) J: ij /Jx 
* < % Rr>ffi\B)m9J%V>&mtt e ( n - 1 ) 35<ffir9iIlHl3S 
*B$<DiSl£ti:e (n-2) £ y /J*£ t (IP 

*>. asite*<2iHl<D^>^u>y^-f 5>yicriia 
— ^fli*tofcci:$aa3-r4/=«>-efc*o w*. mm 

flS»5 5 OliaKite-^*|36*«ft«|rtLr^* D 20 

tt3¥fl£»5 SOlZfclvC. &Jti£e (n) *<m 
lBfSBBffl«ky*#l^i: (e (n) >0. 88) 

i £ I z fe £ <t # f c (7) Si «*: f Z> fc 46 ~e fe -5 o 

[00 9 3] a»87*-f5>y»SB5 4 0 

I*. ISS^JSSPS 5 4StU^5o -<&St£fl£g&5 30 

5 4i*, fl&^o>sAicj:yttansff5 5 0fcTitjK 

lEJLfl (n) . RtoP' y H U;< ;u ;7BB«thrinSA*» 



u a#a<gg&£;h.-ci*T (st=i) s ^-isKDisaH: e 
(n) tm^m^mmmm^^^l^m2m^mm a 

SJteAMSa^iU— KLfcfflT. «iltfO. 95) 
ia±T?&y. Soxp»> h Jl// , v/l'^ri*^!BT?£:i^ (thrm 
>0) tC^ftft^fiKttLfc^5*^«g-r*. -tt 

r. ttSfiSffs 5 4i*«rEftfta>ttr*<«ttLfci: 40 
SO £ roj A>b r i j ic^m-T^o 44±tf l Ji*y* 

«}$SJ5 5 6f*. liSfl|£S5 5 4<7>a3*fI-^(D35:*)± 
tfVX9rt«UL, Wx^f?4«tttt*tifcttjft-etBA 

[0094] MIC. «»87>-f5>yaS»5 4 0 
I*. tt9«l£ff5 5 8££4/-Cl*«. ::<7}f&3I¥ij£Sff5 

sen a#BB*6<i#st. Azraa«tt*sift*Aft 

L. «#36<BB*6*4xTt>r (st=l) E.o£i£S:fI^si 
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<f=7<uv&z> 0 a^Mic^K^t, sait&aj6ooii 
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*ftufc*-r s>y-e*y. mftmrmsx? t 2f* 

f^a^It«ie^wenA< rij roj |cSE4bLfc*-f 
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(b) i*»B*iia^&«aBB>&^*T?(DiSfitt*«L 

[19] 11 fz^Lfc«ft«|fBl»B<DV^^ P3>e 
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08. 5 0"-«ftMM£it % 6 1 -ap?! h;uB8S 
■fe>^. 6 2-x>S?>E||EXft'lz>^ 6 3-* — e 
>l£]tei$Jg-l2V-y-. 6 4 — UAHtBlEaa-bV^ 6 5 



BEST AVAILABLE COPV 



( 14 ) ^§82002-340660 




BEST AVAILABLE COPY 



( 15 ) 



$#flf!2002-340660 




II 3] 



400 



.— 410 


^—420 














-U hdv ) 

I 



BEST AVAILABLE COrv 



( 16 ) 



^2002-340660 



[B9] 




— i thrm 
—i watp 
-ialft 
Hnt 
H n© 
-J nout 
Hhf 
Hhdv 



.500 



I 

s 



mmm 



hf 



-Jhdv 



H 1 0] 



-100 



( nt > - 



^110 



-120 







X 


•Opto 


n» © 


©=m/n« 










B=nt/ne 1 



d_ 



m 



140 I 



J 




BEST AVAILABLE COPY 



( 17 ) 



1#B82002-340660 



[Si 4] 



500 




1 5] 



-520 




BEST AVAILABLE COPY 



( 18 ) 



^2002-340660 



II 6] 



£-540 



Bt 

ne 
~nt~ 



x « 



^548 



* Ift 



I 



>=nt/no 
T M 4^J. ' 



I e(n><e(n-1) 



H-550 



fV(n-1)< 



I gfrahi£3.5 



rr 



|«(n)>0.85 



1 thfm>0 




1—554 



-558 







i 




u 


< 



-564 



-553 



| sift = 2nd 



580 




(72)3£B^# &m $S (72)3§E# 3Ett 

(72)£BJ?# AOS ?§E (72) «9)* BJtif fi- 

(72)f§E# ^ill F$-A(#^) 3J552 MA02 MA12 NA01 NB01 PA20 

a&S»tti&gA#BT*^S»*«iI4l8 PA35 PA36 RA02 RB14 SB02 

JftCOl t*a£ttgffl**Sf3SI5rrt TA10 VA32 VA37 VC01 VC03 

VD11 



1I8T AVAILABLE COPY 



